There are great advantages in establishing both computer-based anaesthetic records and incident reporting systems. A substantial effort is required to successfully report anaesthetic incidents and the potential value of the data is easily lost if it is not well organised. To address this problem the following four issues will be considered.
The scope of reporting must be wide, and all incidents should be reported, rather than critical incidents alone. An indexing scheme is invaluable to assist in the location of data sheets.
A balance should be struck in the categorisation of data between the amount of specifically categorised data and 'narrative' data, and a common classification is essential to adequately compare data from different sources.
The use of specific data structures will minimise the problems of data transfer between computers.
Scope of reporting
In addition to reporting critical incidents (which are considered in detail elsewhere in this issue) there is value in reporting anaesthetic incidents which do not come within this definition. Such incidents include those where there is neither anaesthetist error nor equipment failure and which may or may not be regarded as potentially preventable; their classification will be altered as our body of knowledge becomes greater. For example, sudden severe unexpected hypotension due to caval compression after induction of anaesthesia for caesarean section may have been regarded as unforeseeable and unpreventable in the late 1960s but as a 'critical incident' in the 1970s. Reports of such incidents, if stored so that they can be properly accessed, may be used for several purposes. I. Educational: Cases can be presented to peers and relevant historical reports reviewed. These cases may be presented at audits; key references and background reading, which may be provided by the presenter at the audit, can then be stored for future reference and review. 2. Documentation of rare conditions: The incidence of rare conditions such as multiple sclerosis, porphyria or suxamethonium sensitivity in an institution can be kept in an organised and accessible form. This may be of great value should the same patient present again or, with inheritable conditions, if a member of his family were to present.
Identification of causes and development of preventative clinical strageties:
Patterns emerge from incident reports which can lead to the identification of causes for incidents and to the development of preventative strategies. An example was the identification of the incidence of hypotension after epidural anaesthesia, which led to the development of fluid pre-loading prior to epidural analgesia. Once a preventative strategy has been identified, subsequent occurrences of the incident become critical incidents.
Monitoring and management of complications:
Complications such as unintentional dural puncture or difficult intubation can be identified, their incidence established, and protocols for their management developed.
Use in decision-making analysis:
Records of incidents can form the basis for decision-making analyses, so that appropriate clinical decisions can be made, and rational decisions can be made as to what new equipment should be purchased. This is dealt with by Webb in this issue.
Indexing scheme
It is reasonable to store data sheets, comprising reports of anaesthetic incidents, in the Department of Anaesthesia separate from the patient's medical record. It is convenient to keep them in ring-back folders, filed by year and numbered serially along with photographs, ECG tracings, letters, pathology results and any other associated documents. Such reports are not easily categorised nor computerised. However, a printed, computer-generated mUltiple keyword index is a major aid to the accessibility of this information. It can be produced from a simple database which has only two colums, containing the reference number and the keywords. An example is shown in Table I .
Any word at all can be included in the list of keywords, so that the rare, interesting and often very important details which so often get lost in the category of 'other' can be included. A simple computer program can print a keyword index as shown in Table 2 .
Such an index, printed on paper and filed in the folder with each year's reports, has been found to be of great value and is as easy to use as a telephone book.
Categorisation and classification of data
A balance should be struck between the amount of detailed, categorised data and the amount of 'narrative' data. The more detailed the categorisation of the data, the more difficult it is to collect and to use. There is always a need for some narrative -at minimum to fill in details of data catagorised as 'other'. It has been found that great value can result from only a few categorised items in conjunction with narrative. Of a proposed National Australian Anaesthetic Incident Database only half of the data items are categorised and the balance are narrative. An example of a categorised data item is shown in Table 3 .
With a modern computer system manipulation of both types of data is quick and easy -both a search for the occurrence of a specific word within narrative and the selection or sort of records on a categorised data item.
As accurate collection of each item of data is associated with a significant effort and cost, the Anaesthesia and Intensive Care, Vot. 16, No. I, February. 1988 number of items collected is limited to those which allow the identified aims of data collection to be satisfied. The natural tendency to collect 'easy' -toobtain, but not very relevant, data must be resisted, Data items of value for an institution might include patient and anaesthetist identifiers, but in a National Database it might be preferred that such identifiers be omitted. A common system of classification is essential to compare data from different sources,
Specific data structures
Computer techniques are indispensible aids for data management and the use of commercially available programs rather than those specially written has several advantages: I, users are no longer dependant for maintenance on the particular individual who wrote it. When he is on leave or moves to another location users are not left stranded; 2. it is more likely that a user manual will be available; 3. the system is more likely to be easy to use.
Several adequate database packages which will run on a variety of equipment are now available for modest cost. Most of these have data 'import' and 'export' capability which means that data can be more easily moved from one computer to another, allowing data collected from various sources to be collated. However, for easy data transfer, it is critical that the data structure be agreed on by the contributing users.
Data is usefully structured using the following guidelines:
Single Value: Each data item is structured to be a 'single-value' item, i.e. only one piece of information is stored in each column. This ensures that a computer sort will be useful. It also ensures that the structure of the data is wholly determined by the data itself and not to any degree by the supporting software. Such data is highly 'portable' between different computer software.
Date: A YYMMDD date structure is convenient (e.g. 12th May 1987 is 870512) because even though it is not the easiest to use, it sorts chronologically and is independent of individual software facilities. The '24-hour' time format was chosen for similar reasons.
Codes: The storage of coded information is best avoided because most commercially available software does not easily convert between English and codes. If the data is stored in English then the user can directly understand it. The relative disadvantage of using full English words is that the computer storage requirement is increased and that any spelling errors result in a search or sort failure. Spelling errors are avoided by using computer typing aids at the stage of data entry, that is, abbreviations of the data are converted to full English words (e.g. 4.4 is typed and the words INDUCTION ROOM are stored). The use of software which supports variable length data items and files overcomes the problem of increased computer storage requirements.
Case: For ease of recognition and speed of identification it is convenient to use only UPPER CASE for categorised data and a mixture of cases for narrative data.
Multiple incidents: Multiple 'incidents' occurring in relation to one patient are logically stored in separate incident reports.
Technical: To reduce the problems of data transfer between computers, double quotation marks (") and 'hard carriage returns' are not used in narrative items and the width of any data item is limited to 250 characters.
In conclusion, it is suggested that there is value in establishing a system in which all incidents are reported and filed in each Department of Anaesthesia. There would be great advantages if incident reporting were to be a component of computer-based anaesthesia records, particularly if different institutions were to use a common system or at least systems which allow transfer of data for collation and comparison. Anaesthesia-related incidents could then be used in each of the contexts described above, and particular attention may then be directed towards the subset of incidents which satisfy the criteria for being classified as 'critical incidents'. Mechanisms for promoting the establishment of uniform computer-based anaesthesia records and comprehensive incident reporting systems are discussed in the final article of this issue.
